= ω ± δ. The parameter δ characterizes the degree of variability, and K stands for the coupling coefficient. Since the correlation time of the noise is not a fundamental component of the mechanism, we restrict our study to the case of uncorrelated noise. That is, the noise term, ξ(t), satisfies the following statistical properties: ξ = 0, ξ (t) ξ (t ′ ) = σ 2 δ (t − t ′ ), and will be interpreted according to Stratonovich. One possible choice for characterizing the phase-locking is the parameter ε = 1 2 (1 + cos (θ 2 − θ 1 )) that is nothing but the modulus of the average vector position, ε = |(r 1 + r 2 ) /2| 2 , r i = (cos (θ i ) , sin (θ i )) being the cartesian coordinates of each oscillator in the phase plane (θ 1 , θ 2 ). Note that the average of ε over initial conditions, ε , characterizes the synchronization phenomenon: if the oscillators are not synchronized (not phase-locked) then ε oscillates in time between 0 and 1. and therefore ε = 1/2. On the other hand, if the oscillators are synchronized (phase-locked) then 1 cos (θ 2 − θ 1 ) > 0, and ε > 1/2. Following Eqs. 2, the evolution equation of the parameter
where
. Averages over initial conditions can be computed by invoking the so-called Novikov theorem (1) , which leads to
Further analitical results can be obtained by means of the approximation
that is, by neglecting statistical correlations. In that case, the stationary values of the order parameter ε are simply given by the solutions of the equations
Equation (4) yields the trivial fixed points ε = 0, 1 for any value of the parameters, whereas
Eq. (5) leads to non-trivial solutions that depend on the value of δ, K, σ 2 . The synchronization phenomenon appears when real non-trivial solutions exist.
In order to unveil the effect of the noise let us first consider the deterministic case σ 2 = 0.
In that case the approximation of statistical independence, g (ε) ≃ g ( ε ), is fully justify and we obtain that the synchronization develops if K δ. For the stochastic case, Fig. 1A shows the synchronization region in the parameter space δ, K, σ 2 . Sections for different values of σ 2 , including the deterministic case, are highlighted. Note that the synchronization region is extended as σ 2 increases, indicating that noise favors the phase-locking phenomenon. 
